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EXOBIOLOGICAL STUDIES OF INTE8PLANETARY SPACE AND UPPEB 

ATMOSPHEBIC LAYER 

Konstantin Tzonis 

ABSTRACT 

The author suggests a means of determining whether l i v i n g  

organisms e x i s t  i n  i n t e rp l ane ta ry  space or i n  t h e  upper 

l aye r s  of t h e  atmosphere. An apparatus, ca l l ed  a "bio- 

sy l l ec tus"  6om t h e  Greek b i o s - - l i f e  and syllegein--col-  

l e c t ) ,  f o r  c o l l e c t i n g  such microorganisms i s  described. 

A new branch of biology, exobiology, has been developed i n  t h e  las t  de- 

cade. This new d i s c i p l i n e  of biology depends on t h e  advances i n  physics, chem- 

i s t r y ,  mathematics and technology. It i s  concerned with t h e  inves t iga t ion  

of t h e  problem of whether l i v i n g  organisms can e x i s t  on o the r  p l ane t s ,  of t h e  

problem of t h e  conditions necessary f o r  t h i s  existence,  and with the  problem 

of whether genera l ly  such spores can e x i s t  i n  i n t e rp l ane ta ry  space. The ad- 

vances of a s t ronau t i c s  have given exobiology t h e  chance today t o  go beyond 

t h e  s t a g e  of t h e o r i e s  and hypotheses, which were pr imar i ly  based on t h e  ob- 

se rva t ions  of astronomy and astrophysics;  however, t h i s  has not as ye t  been 

done i n  a systematic manner. 

t h e  Goddard Space F l i g h t  Center  of March 4, 1965 

I do not know whether a pe r t inen t  repor t  from 

of t h e  American space agen- 

1 cy about a fu tu re  p ro jec t  t o  launch an apparatus f o r  i nves t iga t ing  t h e  question 

whether l i v i n g  organisms e x i s t  i n  the upper l aye r s  of t h e  atmosphere and i n  

i n t e r p l a n e t a r y  space has, i n  t h e  meantime, become r e a l i t y .  The p r inc ip l e  on 

which t h i s  method i s  based i s  l u c i f e r i n  and t h e  enzyme l u c i f e r a s e ,  which can 
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be found i n  t h e  luminescent organs of some l i f e  forms. They give a luminescence 

reac t ion  i n  the  presence of even minute  t r a c e s  of adenosine t r iphosphate ,  a sub- 

stance which i s  found i n  every plant  o r  animal c e l l .  

I should l i k e  t o  suggest t h e  construction of t h e  following apparatus f o r  

t he  purpose of i nves t iga t ing  the  question of whether spores of l i f e  forms do 

e x i s t  i n  t h e  upper l aye r s  of t h e  atmosphere and i n  in te rp lane tary  space. 
& 

With t h i s  apparatus w e  avoid a l l  dangers of i n fec t ion  i n  the  space t o  be 

examined as wel l  as when t h e  apparatus r e tu rns  t o  the  surface of t he  Earth t o  

t h e  moment of opening it i n  t h e  laboratory f o r  f u r t h e r  inves t iga t ions .  I 

should l i k e  t o  c a l l  t h i s  apparatus "biosyl lectus"  from t h e  Greek b ios - - l i f e  

and syl legein--col lect ing.  

Descr ipt ion 

The b iosy l lec tus  i s  surrounded by the  me ta l l i c  surface of two hollow 

hemispheres B and b ( f i g .  1). 

of 180°, i s  ro t a t ed  so t h a t  it l i e s  underneath t h e  surface of bl of t h e  o ther  

hemisphere B; i n  t h i s  manner t h e  space of t h e  upper hemisphere A, f i l l e d  with 

a spongy p l a s t i c  mater ia l  ( f i g .  2 )  is  exposed. 

"biosyl lectus"  on which t h e  space spores a re  co l lec ted .  

i s  fastened t o  a me ta l l i c  diaphragm ( p a r t i t i o n i n g  w a l l ) ,  which divides  the  

sphere i n t o  two hemispheres,A and B. The instruments f o r  opening and c los ing  

t h e  upper hemisphere f i l l e d  with the spongy p l a s t i c  ma te r i a l  a re  i n  t h e  lower 

hemisphere B. This a l s o  contains the instruments f o r  recording the  atmospheric 

Surface b of hemisphere A, turned a t  an angle 

This mater ia l  i s  the  e s s e n t i a l  

The spongy mater ia l  

p ressure ,  hea t ,  e t c .  The me ta l l i c  diaphragm has a crescent opening f o r  sur -  

face  b of t h e  hemisphere, which moves a t  t h e  opening and c los ing  of t h e  upper 

hemisphere A. The lower r i m  of t he  meta l l ic  surface b ends i n  two ha l f  r i ngs  



( f  and f ' )  i n  order t o  seal the  upper hemisphere A hermetical ly .  Half-ring f 

presses  from above on t h e  diaphragm, the  other  ha l f - r ing  f '  presses  from below. 

Since we must have a complete hermetic s ea l ,  w e  have in se r t ed  between the  h a l f -  
l!3 

r ings  f and f '  on the  one hand and the diaphragm on t h e  o ther  hand two ha l f -  

r ings  C and C ' ,  made of foam rubber. 

Before launching,the sphere i s  s t e r i l i z e d  and covered with a l aye r  of 

organic mater ia l ,  mixed with a substance giving o f f  oxygen ( f o r  example, sa l t -  

p e t e r ) .  

When t h e  apparatus has reached t h e  point  where it i s  supposed t o  c o l l e c t  

space spores, t h i s  organic mater ia l  i g n i t e s  before  t h e  spongy mater ia l  i n  t h e  

upper hemisphere i s  exposed ( ign i t i on  i s  caused by e l e c t r i c a l  sparks automati- 

c a l l y  in s t iga t ed  by t h e  instruments contained i n  the  lower hemisphere), and i n  

t h i s  manner a l l  spores ca r r i ed  from the  surface of t he  Earth o r  from the  lower 

l aye r s  of t he  atmosphere a re  destroyed. 

On r e tu rn  t o  the  laboratory,  where the  apparatus w i l l  be opened, i t s  sur -  

face  w i l l  be s t e r i l i z e d ,  a vent a t  the axis  w i l l  be opened and s t e r i l i z e d  a i r  

w i l l  be introduced i n t o  t h e  vacuum of t h e  intervening spaces of t h e  spongy 

ma te r i a l  i n  order t o  avoid t h e  sudden inflow of a i r  and t h e  infec t ion  of t he  

spongy mater ia l .  

According t o  my concept the  research laboratory should cons is t  of t h ree  

connecting rooms. The f i r s t  room should be used t o  t ake  a shower and t o  change 

c lo th ing ,  every-day c lo th ing  being exchanged f o r  s t e r i l i z e d  clothing.  In  t h e  

second room another s t e r i l i z e d  s u i t  i f  put on over t h e  f i r s t  one, and f i n a l l y  

i n  the t h i r d  room, where t h e  apparatus w i l l  be opened, t he re  are,series of 

cabinets a l u ~ i g  the  wal ls  containing various nu t r i en t s ,  temperature condi- 

t i o n e r s ,  various r ad ia t ions  and air  pressures,  e t c .  For t h e  cu l t i va t ion  of 

a. 
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t h e  autotrophic and heterotrophic  organisms as wel l  as t h e  examination of t h e  

v i ruses  and t h e  hypothet ical  

of b io log i s t s  t o  e s t a b l i s h  a 

I 

e x t r a t e r r e s t r i a l  organisms, t h e r e  w i l l  be a group 

program. 
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